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ABSTRACT

A main oxidizer shutoff valve controls the supply of the oxidizer flow into the combustion chamber
of a liquid rocket engine. This shutoff valve also carries out the pre-chilling of oxidizer supply lines
by permitting recycling flow for stable transient start of the engine. In the present paper, the flow
tests for the recycling line of the valve were conducted in order to evaluate the cooling performance
of the main oxidizer shutoff valve. In addition, cryogenic life-cycle tests were performed with an
assumption of the increase of spring constant with increasing valve operating times due to
ductile-brittle transition effects.
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Fig. 1 Operating mechanism of a main oxidizer
shut-off valve. The valve stroke and direction
are denoted by x.
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Fig. 2 Experimental setup for the cryogenic test of
main oxidizer shut-off valve.
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Fig. 3 Schematics of test apparatus for the main
oxidizer shut-off valve (a) recirculation flow and
(b) main flow (red line: zn,, blue line: Gre).
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Q[m?*/h] : Volume flow rate per hour.

m [kg/h] : Mass flow rate per hour.

p lkg/m?®] : Density of working fluid.

p, kg/m?] : Standard density of water.

Ap [bar] : Differential pressure between inlet
and recirculation flow.
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Fig. 4 Flow coefficient of recirculation line.
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Ay, Imm?] : Effective area pressurized by
working fluid when valve is
closed (7402.38 mm?).
A, [mm?] : Effective area pressurized by pilot
pressure (3042.66 mm?).
k, [N/mm] : Spring constant.
I, lmm] : Compressed length from the free
length of the spring when valve is
closed.
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Fig. 5 Evolutions of pilot pressure and valve stroke.
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Fig. 6 Comparison of measured p, with calculated
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